Willingness to Pay for Reducing Global and Local Air Pollution: Evidence from Terre Haute, Indiana by Israel, Debra
Journal of the Indiana Academy of the Social 
Sciences 
Volume 21 Issue 1 Article 42 
2018 
Willingness to Pay for Reducing Global and Local Air Pollution: 
Evidence from Terre Haute, Indiana 
Debra Israel 
Indiana State University 
Follow this and additional works at: https://digitalcommons.butler.edu/jiass 
Recommended Citation 
Israel, Debra (2018) "Willingness to Pay for Reducing Global and Local Air Pollution: Evidence from Terre 
Haute, Indiana," Journal of the Indiana Academy of the Social Sciences: Vol. 21 : Iss. 1 , Article 42. 
Retrieved from: https://digitalcommons.butler.edu/jiass/vol21/iss1/42 
This Article is brought to you for free and open access by Digital Commons @ Butler University. It has been 
accepted for inclusion in Journal of the Indiana Academy of the Social Sciences by an authorized editor of Digital 
Commons @ Butler University. For more information, please contact digitalscholarship@butler.edu. 
80 
Willingness to Pay for Reducing Global and Local Air Pollution:  
Evidence from Terre Haute, Indiana* 
DEBRA ISRAEL 
Indiana State University 
ABSTRACT 
This article examines results from a survey of Indiana State University 
(ISU) students on the level of concern and willingness to pay for 
improving the environment on local and global levels using the contingent 
valuation methodology. On the local level, the environmental issue 
presented was a local air-quality problem associated with the “Terre Haute 
smell” and the proposed funding would reduce odors from the sewage 
treatment process. A survey of students has the potential to bring a new 
perspective because many students are not originally from Terre Haute 
and, unlike longtime residents, may not be accustomed to living with these 
odors. The global environmental scenario involved climate change from 
greenhouse gases, and the proposed funding would achieve climate 
neutrality by purchasing offsets for university travel.  
Students were sensitive to the price of the proposals, and more support 
was found for reducing greenhouse gases than for reducing the local air-
pollution odor problem. Support for reducing the local odor problem 
increased among students who reported noticing the smells more often and 
who were concerned about the potential health effects. Political affiliation 
is related to the support for reducing greenhouse gases, but not to the local 
air-quality problem.  
KEY WORDS  Local Air Pollution; Smells or Odors; Global Climate Change; 
Willingness to Pay; Contingent Valuation Survey 
This article presents the results of a survey of ISU students conducted in November and 
December 2007. The purpose of the study is to examine student concern about both local 
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air quality and global climate change. Both were well-known issues during this time, the 
“Terre Haute smell” on the local level and the effect of greenhouse gases on global 
climate change at the national and international levels. The contingent valuation method, 
with a referendum format, is utilized to estimate the willingness to pay (WTP) for local 
and global pollution reduction. This allows a comparison of support for reducing 
pollution with local versus global impact. This article contributes to the contingent 
valuation literature with examination of the experience of odors related to the WTP for 
air-pollution reduction, in addition to perceived health effects. Odors are often one of the 
obvious aspects that people directly notice in their experience of air and water pollution. 
Analyzing student concern about pollution may be interesting to the local area but also to 
the university, as the experience of the local area contributes to the university’s ability to 
attract students. In addition, use of student surveys serves as an excellent teaching tool, as 
students can compare their own opinions and responses to the survey questions. 
BACKGROUND ON LOCAL AIR QUALITY ISSUES 
Terre Haute, Indiana, has had problems with odor for decades. In the past, even people 
who had never been to Terre Haute had heard of the city’s odor problems. The smell 
originated from an industrial corridor along the Wabash River on the city's southwest 
side, where various industries have operated over the years. Most recently, the corridor 
was home to an International Paper mill, a Railworks railroad-tie treatment facility, and 
the municipal wastewater treatment plant. Although Terre Haute has other industries with 
a variety of emissions, the “Terre Haute smell” has been identified with this geographic 
area, partly because of the extent of residential and commercial activity in this area and 
the proximity to Interstate 70, making these the most widely observed and complained-
about smells in the city at the time. Rose–Hulman students studied the smells in 2002, 
also identifying these three sources (AP State & Local Wire 2002). Of these three 
sources, two remained at the time of this survey, as the International Paper mill had 
closed down a few months earlier in 2007. The Railworks railroad-tie treatment facility 
has since closed but was still functioning at the time of this survey. The focus of the 
survey on the wastewater treatment plant, which is the remaining source of the odors, 
continues to be relevant today.  
The City of Terre Haute continues to implement improvements in wastewater 
treatment, with increased sewer charges to residents. Although the survey data are from 
more than a decade ago, they demonstrate the extent of interest of Indiana State students 
in both local and global environmental issues at that time. Particularly because many 
Indiana State students remain in Indiana, these former students may continue to influence 
the direction of environmental action in Indiana. Universities with similar local 
disamenities may also be interested in the survey results showing the extent that students 
show concern for eliminating air pollution associated with unpleasant odors.  
Odors per se are not regulated at the federal or state level unless they are 
associated with regulated air pollutants that have odors. The odors themselves may be 
subject to regulation at both the city and county levels, to the extent that they are 
classified as public nuisances. For example, Terre Haute’s previous mayor, Kevin Burke, 
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expressed concern about the odors and their negative effect on the city’s image, 
particularly because of the proximity of the odors to Interstate 70; however, Burke also 
stated that the City of Terre Haute must first tackle its contribution to the odor problem, 
which comes from the sewage treatment plant (Greninger 2004).  
The offensive odors in the Terre Haute air have become a major issue of 
contention in recent years as the city has tried to remake itself into something other than a 
depressed industrial city. More recently, in a 2014 interview for Business Wire, Terre 
Haute City Engineer Chuck Ennis was quoted as saying, “In the minds of many who pass 
through here the image of Terre Haute is that it smells; that it is ‘a dirty little Midwestern 
town.’ The industries have been closed for several years now, making the sewage odor 
the last offensive smell left.” Because not all students are longtime residents of Terre 
Haute, a survey of students has the potential to bring a new perspective to this problem, 
as longtime Terre Haute residents may have become accustomed to living with the odors.  
ESTIMATING WILLINGNESS TO PAY FOR REDUCING POLLUTION 
Both contingent valuation (CV) and hedonic modeling studies may be used to value the 
benefits of reducing negative externalities of many types of environmental goods. When 
both use and nonuse values are involved, stated-preference surveys, such as contingent 
valuation, are the only methods available to estimate nonuse values. [See Mitchell and 
Carson (1989) for a thorough discussion of CV survey methods.]  
Smith and Huang (1995) provide a meta-analysis of hedonic property-value 
studies valuing air quality using particulate matter as the pollution measure. Similarly, 
Vassanadumrongdee, Matsuoka, and Shirakawa (2004) provide a meta-analysis of CV 
studies that value reduction in morbidity risks from air pollution. Studies of valuing air-
pollution reduction do not necessarily focus on the issue of odors, however. Odors may 
be viewed simply as a nuisance rather than as having health effects, raising similar issues 
as noise pollution and visual/scenic effects. 
Hedonic property-value studies have examined the effect of proximity to large-
scale livestock operations on property values (Herriges, Secchi, and Babcock 2005; 
Palmquist, Roka, and Vukina 1997; Ready and Abdalla 2005). To the extent that the 
major negative externality related to large-scale livestock operations is the smell, hedonic 
property-value studies incorporating these effects may capture the willingness to pay for 
odor reduction. In fact, Herriges et al. find that living downwind of a livestock operation 
increases the negative impact on property values, suggesting a link to odors. Saphores 
and Aguilar-Benitez (2005) note a statistically significant 3.4 percent reduction in 
property values for homes near odorous polluters in several California cities. 
When using CV methods for evaluating annoyance reduction, the difference 
between subjective and objective measurement can indicate value. Barreiro, Sánches, and 
Viladrich-Grau (2005), in a CV study of people’s WTP to reduce noise, note that people 
believed there was a greater difference in noise levels between a standard workday and a 
Sunday morning than between a standard workday and a standard evening, even though 
there was no objective difference. For an issue like odors, this is important to consider, 
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because CV studies focusing on odor likely rely more on subjective valuations than 
objective valuations because of the relative lack of available data. 
Caplen (2000) noted that survey respondents’ WTP for reduced airport noise 
intrusion was directly related to their belief that the airport was an important source of 
jobs for the community. This is particularly applicable in Terre Haute, because many 
residents are reluctant to impose restrictions on industry, fearing that any new restrictions 
may become catalysts for industry to leave town. Thomson and Kempton (2018) examine 
visual and auditory amenities and disamenities of a wind turbine and a coal plant utilizing 
a CV survey, similar to this study for its emphasis on the local aspect.  
The second emphasis of the current study is on examining willingness to pay for 
reducing greenhouse gases that lead to climate change. Others have surveyed university 
students on this global issue. The question used in this study is the one used by Steele 
(2008b) in surveying Berea College students in 2006. In his paper examining whether a 
gender gap existed in environmental concern, he did not find statistically significant 
differences by gender in willingness to pay for reducing global climate change. He did 
find that students with higher GPA and those who had taken at least one Sustainability 
and Environmental course were more likely to be willing to pay to reduce global climate 
change. He also found a price effect: As the price of the proposal increased, students 
were less likely to support the proposal. In a multiuniversity study examining student 
support for climate-change mitigation policy from a 2001 survey of 1,770 students at 92 
universities, Cai, Cameron, and Gerdes (2010: 448) found that “women derive more 
utility from any kind of climate change mitigation policy and self-identification as a 
conservative is associated with less utility from climate change mitigation.” In a 
nationally representative survey for the United States conducted in 2010 and 2011, 
Kotchen, Boyle, and Leiserowitz (2013) examined willingness to pay to reduce domestic 
greenhouse gas emissions by 17 percent by 2020 utilizing different mechanisms of cap 
and trade, carbon tax, and greenhouse-gas regulation. They found that Republicans and 
those with no party affiliation have a lower WTP than Democrats for all of these 
mechanisms. They generally found that WTP increases with education, decreases with 
age, and increases with income. They also did not find a statistically significant gender 
effect on WTP for any of these mechanisms.  
Data Collection 
A survey of ISU undergraduates was conducted with questions about local air-pollution 
issues and about attitudes toward the environment as part of the stated-preference study 
about willingness to pay to reduce greenhouse-gas emissions and improve local air quality. 
This combination allows for a comparison of concern on the local and global levels.  
The CV question on the Terre Haute smell focused on the willingness to pay to 
reduce the odors from the wastewater treatment plant. This was chosen as a vehicle 
because it seemed the most believable scenario in which the university could decide to 
contribute to improving the wastewater treatment plant and reducing the odors. The exact 
wording and scenario are given in Figure 1.  
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Figure 1. Terre Haute Smell Contingent Valuation Scenario and Survey Question 
The policy proposal for reducing greenhouse gases was to purchase offsets to 
reduce the impact of university travel on global warming. The scenario for the climate 
neutrality question is given in Figure 2, and the wording of the question is in Figure 3.  
This CV question on climate change and many of the general questions about 
environmental behaviors and attitudes are from a questionnaire developed by Scott Steele 
at Berea College. [See Steele (2008a) for information on his use of surveys as an 
undergraduate research tool in his classes.] 
Both proposals are presented in a referendum format, as recommended by the 
NOAA panel that evaluated the CV method after the Exxon Valdez oil spill (Portney 
1994). Students should have found the possibility of funding an initiative through a 
referendum believable, as during fall 2006, Indiana State students voted on a referendum 
to fund mass transit in Terre Haute, in return for free bus passes for students. Five 
different per-semester term bill increases of $5, $25, $50, $75, and $100 were randomly 
assigned to respondents. Each respondent faced the same price for both the local and the 
global CV scenario. Random assignment of prices is common practice in the CV 
literature in order to generate price variation while preserving the referendum format. 
[Kling, Phaneuf, and Zhao (2012) discuss a variety of issues about CV research, using an 
example survey that also presents randomly assigned prices.]  
Before students were presented with the local air-quality CV scenario, they were 
asked about their experiences of the “Terre Haute smell,” where they believed it came 
from, and the extent of their concern about the smell. For the global issue, after 
responding to the climate neutrality CV referendum, students were asked about their 
attitudes and actions on a variety of environmental issues, including their opinions about 
ISU’s commitment to environmental sustainability and whether they had seen An 
Inconvenient Truth, the Al Gore film on climate change .  
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Figure 2. Climate Neutrality Contingent Valuation Scenario 
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Figure 3. Climate Neutrality Contingent Valuation Survey Question 
Data Description 
The survey was web-based, with students receiving an email invitation to complete the 
survey. The initial email was sent out November 26, 2007, with two reminders, the first 
on December 5 and the second on December 12. A random sample of 1,700 ISU 
undergraduates had been selected from a population of 7,382 full-time undergraduate 
students in fall 2007. Separate subsamples were also included of all students in married 
student housing (184 students) and all students from Kentucky, Ohio, and Tennessee. The 
first was chosen to explore whether marital status has an impact, by oversampling 
married undergraduates. The second oversampling was designed to allow comparison 
with a study of Berea College students on the climate-change topic by including more 
students from the states that Berea College primarily serves.1 The response rate for the 
general sample was 11.7 percent, for the married student housing subsample was 10.3 
percent, and for the Kentucky, Ohio, and Tennessee subsample was 12.7 percent. The 
total number of responses was 226, for an overall response rate of 11.6 percent. Because 
of some missing responses, the sample size for the multivariate statistical analysis is 
somewhat smaller. Although conducting a similar survey again would have the advantage 
of reflecting current student opinions and WTP, the advantage of examining these 2007 
data is to capture the attitudes when the odor problem was even more pronounced than 
under current conditions and before climate change had become as politicized. 
Although the response rate was disappointing, the observable characteristics 
match fairly well with the characteristics of the ISU undergraduate student body (Table 
1). (The figures might not exactly correspond to the students used to draw the sample, 
part-time students are included in the ISU percentages.) The sample has a higher 
percentage of seniors and a lower percentage of first-year students, which may also be a 
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result of higher student attrition toward the end of the fall semester among first-year 
students.2 Also, the sample has a lower percentage of African Americans and a higher 
percentage of females.  
Table 1. Comparison of Sample to population of Indiana State University 
Undergraduate Students, Fall 2007 
Sample % 
(N = 198) 
ISU % 
(N = 8,493)a 
Indiana 80.3 79 
Female 52.53 50.96 
First-year 19.19 36.87 
Sophomore 14.14 18.82 
Junior 25.76 18.73 
Senior 40.91 25.59 
International students 1.52 1.30 
African American, non-Hispanic 6.06 13.00 
Asian or Pacific Islander 1.01 0.99 
Native American/Native Alaskan 1.52 0.38 
Hispanic 0 1.37 
Other race/ethnicity 4.04 3.78 
White, non-Hispanic 87.37 79.45 
College of Arts & Sciences 44.44 46.06 
College of Business 16.16 15.47 
College of Education 13.13 9.02 
College of Nursing, Health and Human 
Performance 15.66 17.38 
College of Technology 10.61 12.06 
Note: a N = 7,403 for college percentage calculation because students in open-preference, nondegree, 
and conditional admission are not included in a college. 
Source: Author=s calculations from sample and OSPIRE information from ISU fall 2007 undergraduate 
enrollment. 
EMPIRICAL METHODS 
First, some descriptive statistics are presented on the extent of the willingness to pay for 
reduction of both local odor and greenhouse gas emissions. Each stated-preference 
scenario is then examined separately to better understand the basis for the votes on these 
issues. Finally, a multinomial logit model is estimated to compare those who either (1) 
voted no on both or (2) voted yes on only one of the referenda questions, to those who 
voted yes on both.  
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RESULTS 
Examining the responses on local odors, it is interesting to note that of the 170 
respondents who were not from Terre Haute, 54.7 percent had noticed the odors before 
deciding to attend ISU. Reducing these odors may be of interest from a university 
admissions perspective, as these were the students who decided to attend ISU anyway, 
whereas other prospective students’ admissions decisions may have been negatively 
affected by the odors.  
Of all respondents, approximately 70 percent thought that the odors were very 
unpleasant. For reducing greenhouse gas emissions, when the price is only $5 per 
semester, 75 percent of students support the measure, whereas at $100 per semester, 
support falls to about 48 percent (Table 2). The percentage voting yes was never as high 
for reducing local odors, although the percentages voting yes in the $25 and $50 
scenarios were quite similar. Support for local odor reduction fell to 25 percent voting 
yes at the price of $100 per semester.  
Table 2. Percent of Yes Votes by Willingness-to-Pay Amount 
$/term 
Local Odor 
Reduction 
Climate 
Neutrality 
5 53.3 75.0 
25 53.1 53.9 
50 63.6 64.7 
75 45.0 54.8 
100 25.0 47.8 
Placement in the survey might lower the WTP for the second scenario (local 
odors) relative to climate neutrality. This would be expected to affect those with a higher 
price more than those with a lower price, and there is some evidence of this at the highest 
price in Table 2, although this would not explain the higher percent difference at the 
lowest price, relative to the mid-range prices. The perceived costs should be the same for 
both scenarios, by design. The time frame was not specified for completion of the odor 
reduction, however, at least by implication, the climate-neutrality scenario stipulated that 
the funding would be sufficient to achieve climate neutrality for the university.3 This 
could have the effect of lowering the perceived benefit for the local odor reduction. In 
addition, given the global nature of the benefits of the climate-neutrality scenario, even 
students who would not remain in Terre Haute after graduation would expect to get the 
benefits of ISU’s commitment to climate neutrality. This also could contribute to a lower 
WTP for local odor reduction.  
Table 3 describes the variables, and Table 4 includes means for the variables 
utilized in the multivariate analysis. The probit model estimation results for the local odor 
initiative are included in Table 5. The marginal probabilities are reported instead of the 
parameter estimates in order to see the magnitude of the effects. The estimated standard 
errors are robust to heteroscedasticity. The results show that as price rose, the probability 
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of a yes vote declined (an increase of $10 associated with a decline in support of 
approximately 3 percentage points). The income-related question of how students 
perceive themselves relative to other students in terms of their levels of “spending 
money” suggests that students classifying themselves as having less spending money than 
their peers were less likely to vote yes on the initiative (by a large difference—21 
percentage points). No statistically significant differences in support for this initiative 
were found by college, gender, race, marital status, or class standing, or whether students 
had children. None of the geographical variables were found to make a difference on 
student votes. Students from Terre Haute, or Indiana in general, did not show different 
levels of support than did students from elsewhere, nor were there differences for 
students coming from coal-producing counties or rural areas. Party identification and 
political persuasion also were not significantly related to the vote on local odor control.  
Table 3. Variable Names and Descriptions 
Variable Description 
WTP amount ($) WTP amount presented in referendum scenario 
College of Business 1 = College of Business, 0 = Other college 
College of Education 1 = College of Education, 0 = Other college 
College of NHH 1 = College of Nursing, Health and Human Performance, 
0 = Other college 
College of Technology 1 = College of Technology, 0 = Other college 
Female 1 = Female, 0=Male 
African American 1 = African American, non-Hispanic; 0 = white or other 
race/ethnicity 
Other race/ethnicity 1 = Asian, Pacific Islander, Native American, Native 
Alaskan, or other; else 0 
Have children 1 = had one or more children, 0 = no children 
Single 1 = single, 0 = married or divorced/separated 
Grew up in rural area 1 = selected only rural; 0 = all other combinations of 
rural, urban, suburban 
More to spend than peers 1 = More or significantly more spending money than 
peers, 0 = otherwise 
Less to spend than peers 1 = Less or significantly less spending money than peers, 
0 = otherwise 
Senior 1 = senior; 0 = junior, sophomore, or first-year student 
Junior 1 = junior; 0 = senior, sophomore, or first-year student 
Sophomore 1 = sophomore’ 0 = senior, junior. or first-year student 
International student 1 = international student, 0 = not international student 
Indiana 1 = from Indiana, 0 = not from Indiana 
Concluded next page 
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Table 3. Variable Names and Descriptions, concl. 
Variable Description 
Coal-producing county 1 = from a coal-producing county, 0 = not from a coal-
producing county 
Democrat 1 = Democrat; 0 = Independent, Republican, or other 
party 
Independent 1 = Independent; 0 = Democrat, Republican, or other 
party 
Other party 1 = other party; 0 = Democrat, Republican, or 
Independent 
Moderate 1 = moderate; 0 = liberal, moderately liberal, 
conservative, or moderately conservative 
Liberal 1 = liberal or moderately liberal, 0 = conservative or 
moderate 
ISU Sustainability 
Commitment weaker than 
should be 
1 = Believes ISU’s commitment to environmental 
sustainability is either weaker or significantly weaker 
than it ought to be; 0 = believes commitment is about 
appropriate, is stronger, or is significantly stronger 
than it ought to be 
Saw Al Gore film An 
Inconvenient Truth 
1 = saw film, 0 = did not see film 
Terre Haute 1 = from Terre Haute, IN; 0 = not from Terre Haute, IN 
Unpleasant odor 1 = agree or strongly agree that odors in Terre Haute are 
extremely unpleasant; 0 = no opinion, disagree, or 
strongly disagree 
Very or extremely concerned 
about health effects 
1 = very or extremely concerned about potential health 
effects of air pollution in Terre Haute; 0 = a little or 
not at all concerned, or don’t know 
A little concerned about 
health effects 
1 = a little concerned, else = 0 
Averting behavior 1 = agree or strongly agree that odors in Terre Haute 
make me spend less time outside than I would 
otherwise, else = 0 
Harmful health effects 1 = agree or strongly agree that odors probably have 
harmful health effects 
Smell odors daily or several 
times a week 
1 = yes; 0 =never, almost never, several times a year or 
month 
Noticed odor past week 1 = yes, 0 = no 
Note: IN=Terre Haute; WTP=willingness to pay. 
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Table 4. Variable Sample Means 
Variable Mean Std. Err. 
WTP amount ($) 49.3182 2.4907 
College of Arts & Sciences 0.4444 0.0354 
College of Business 0.1616 0.0262 
College of Education 0.1313 0.0241 
College of Nursing, Health and 
Human Performance 0.1566 0.0259 
College of Technology 0.1061 0.0219 
Female 0.5253 0.0356 
African American, non-Hispanic 0.0606 0.0170 
White, non-Hispanic 0.8737 0.0237 
Other race/ethnicity 0.0657 0.0176 
Have children 0.2374 0.0303 
Single 0.7576 0.0305 
Grew up in rural area 0.5000 0.0356 
More to spend than peers 0.2727 0.0317 
Same to spend as peers 0.3535 0.0341 
Less to spend than peers 0.3737 0.0345 
Senior 0.4091 0.0350 
Junior 0.2576 0.0312 
Sophomore 0.1414 0.0248 
First-year student 0.1919 0.0281 
International student 0.0152 0.0087 
Indiana 0.8030 0.0283 
N = 198 (variables in multinomial logit model) 
Coal-producing county 0.3252 0.0327 
Democrat 0.2961 0.0319 
Independent 0.2282 0.0293 
Other party 0.2039 0.0281 
Republican 0.2718 0.0311 
Moderate 0.3641 0.0336 
Liberal 0.2816 0.0314 
Conservative 0.3544 0.0334 
ISU Sustainability Commitment 
weaker than should be 0.4223 0.0345 
Saw Al Gore film An Inconvenient 
Truth 0.2282 0.0293 
N = 206 (variables in Climate WTP probit model) 
Concluded next page 
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Table 4. Variable Sample Means, concl. 
Variable Mean Std. Err. 
Terre Haute 0.2000 0.0295 
Unpleasant odor 0.7135 0.0333 
Very or extremely concerned about 
health effects 0.3459 0.0351 
A little concerned about health effects 0.4703 0.0368 
Averting behavior 0.2486 0.0319 
Harmful health effects 0.5622 0.0366 
Smell odors daily or several times a 
week 0.4811 0.0368 
Noticed odor in past week 0.5081 0.0369 
N = 185 (variables in Terre Haute Smell WTP probit model) 
Note: Std. Err.=standard error; WTP=willingness to pay. 
Of the questions specifically about the experience of the odors, those who smell 
the odors either daily or several times per week are more likely (by about 19 percentage 
points) to vote yes. Experiencing the odors as unpleasant is not significantly related to the 
vote, although increasing concern about the potential health effects of air pollution is 
associated with voting yes. Those who were either very concerned or extremely 
concerned about these health effects were much more likely to vote yes than were those 
who were not at all concerned (43 percentage points), and those who were a little 
concerned were about 23 percentage points more likely to vote yes than those who were 
not at all concerned.  
Table 5. Probit Estimation for Referenda on Local Odor Reduction 
and Climate Neutrality 
Vote on Local Odor Reduction Vote on Climate Neutrality 
Variable 
Marginal 
effect s.e. Variable 
Marginal 
effect s.e.
WTP amount ($) –.0034 ** .0013 WTP amount ($) –.0025 * .0011 
College of Business .0077 .1337 College of Business –.0100 .1186 
College of Education .0752 .1437 College of Education –.0460 .1279 
College of NHH –.0150 .1203 College of NHH –.0847 .1186 
College of 
Technology –.0797 .1673 
College of 
Technology –.2053 .1285 
Female .0246 .1007 Female .0050 .0897 
African American –.1539 .1942 African American –.0226 .1874 
Other race/ethnicity –.2457 .1481 Other race/ethnicity .3008 * .1002 
Concluded next page 
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Table 5. Probit Estimation for Referenda on Local Odor Reduction 
and Climate Neutrality, concl. 
Vote on Local Odor Reduction Vote on Climate Neutrality 
Variable 
Marginal 
effect s.e. Variable 
Marginal 
effect s.e.
Have children –.1469 .1547 Have children –.0267 .1237 
Single –.1608 .1611 Single .0050 .1211 
Grew up in rural area –.1061 .0973 Grew up in rural area .0036 .0818 
More to spend than 
peers .1062 .1158 
More to spend than 
peers –.0624 .0994 
Less to spend than 
peers –.2154 * .0951 
Less to spend than 
peers –.2017 * .0896 
Senior –.1239 .1207 Senior –.1609 .1169 
Junior –.0017 .1356 Junior –.0699 .1294 
Sophomore –.0536 .1455 Sophomore –.1379 .1437 
Terre Haute –.0171 .1127 Indiana –.1624 + .0916
Indiana –.0429 .1194 Coal-producing county .0336 .0904 
Coal-producing 
county –.0666 .0942 Democrat .0191 .1277 
Democrat –.1483 .1347 Independent .0631 .1107 
Independent –.0954 .1276 Other party –.0602 .1338 
Other party –.2243 .1363 Moderate .1193 .0974 
Moderate .0972 .1126 Liberal .1809 .1061 
Liberal –.0118 .1289 
ISU Sustainability 
Commitment less 
than should be 
.3053 ** .0693 
Unpleasant odor –.1371 .1186  Saw Al Gore film AnInconvenient Truth .0942 .0895 
Very or extremely 
concerned about 
health effects 
.4257 ** .1282 
A little concerned 
about health effects .2324 
+ .1217 
Averting behavior .0550 .1119 
Harmful health effects .0785 .1104 
Smell odors daily or 
several times a 
week 
.1888 + .0971 
Noticed odor past 
week –.0012 .1055 
Log Likelihood: –103.40 Log Likelihood: –114.04 
N = 185 N = 206 
Notes: NHH=Nursing, Health and Human Performance; s.e.=standard error. 
+p < .10 *p < .05  **p < .01 
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Those who report changing their behaviors to spend less time outside because of the 
odors do not differ from others in their vote on reducing odors. This is interesting because 
the impact could be thought to go either way—if people are successful at utilizing averting 
behavior to avoid the smells, they may feel less compelled to pay to reduce the odors; in 
contrast, the fact that they change their behavior suggests that the odors impose a cost on 
them. Perhaps the finding of no effect is a canceling-out of these two opposing forces. 
The results analyzing the vote for reducing greenhouse gas emissions also are 
presented in Table 5. Similar to the results for local odor reduction, price has a negative 
effect on the yes vote. Having less spending money than their peers was negatively related 
to a yes vote, as it was for local odor reduction. However, for reducing greenhouse gases, 
students from Indiana were less likely to vote yes than were students from elsewhere.4 
Students who felt that ISU's commitment to environmental sustainability was weaker or 
significantly weaker than it ought to be were much more likely to vote yes. Similar to the 
local odor initiative, no statistically significant differences in support for this climate-
neutrality initiative were found by college, gender, marital status, class standing, or for 
those with children; however, although no statistically significant difference was found 
between support by African American and white students, students reporting other 
race/ethnicity (including Asian, Pacific Islander, Native American, Native Alaskan, and 
other) were more likely to vote yes than were white students.  
Table 6. Sensitivity Analysis of Party and Political Identity 
Climate Neutrality 
Local Odor 
Reduction 
Marginal 
Effect  s.e. 
Marginal 
Effect s.e.
Democrat .1638 .0985 –.1583 .1081 
Independent .1243 .0985 –.0608 .1205 
Other party .0492 .1061 –.1851 .1246 
Moderate .1109 .0871 .0352 .1040 
Liberal .1734 * .0887 –.1011 .1032 
Notes: Probit models same as in Table 5, except including either party or political persuasion, not both 
together. 
s.e.=standard error.
Some sensitivity analysis was done to examine the impact of political-party and 
political-persuasion variables. The parameter estimate on liberal is not significantly 
different from the omitted category of conservative at the 10 percent level but is at the 11 
percent level in the climate-neutrality probit estimation. As seen in Table 6, however, if 
only the political-persuasion variables are included (political-party variables omitted), 
liberals are more likely to vote yes on WTP for climate neutrality than are conservatives 
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(significantly different from zero at the 6 percent significance level). This same 
sensitivity analysis was examined for the local odor scenario and did not make a 
difference. One might actually expect to find more of a difference based on political 
persuasion, but it is not surprising that it would be stronger for climate change, which has 
been more highly politicized than a local odor issue would be. 
Table 7. Multinomial Logit Results Comparing Votes on Reducing Local Smell and 
Achieving Climate Neutrality (N = 198) 
No Votes Yes, Local Smell Yes, Climate 
Par. est. s.e. Par. est. s.e.  Par. est. s.e. 
WTP amount ($) .0155 ** .0057 .0083 .0090 .0046 .0064 
College of 
Business .3623 .5706 –.2345 .9493 –.6321 .6433 
College of 
Education .6004 .5808 –.2430 .9337 –1.5640 + .8959 
College of NHH .3231 .5456 –.6795 .9952 –.9633 .7042 
College of 
Technology 1.6522 * .7268 .8173 1.0887 .0283 .8714 
Female .0163 .4150 .4098 .6675 –.4398 .4699 
African American .2341 .8405 –.2522 1.2146 .5019 .8266 
Other 
race/ethnicity –1.4603 9.70e–01 –3.76e+01  9.96e+07 .2810 .8087 
Have children .3520 .6340 .6071 1.0823 .0038 .8445 
Single .1572 .6389 1.3800 1.1616 .2864 .8313 
Grew up in rural 
area .4174 .3976 –.5736 .6242 .4016 .4732 
More to spend than 
peers –.0440 .4969 .2269 .8501 .2484 .6052 
Less to spend than 
peers .8476 + .4484 1.1596 .7245 1.0131 * .5141 
Senior 1.0734 * .5882 .9973 .8352 .0936 .6180 
Junior –.8069 .6083 –.4359 1.0341 –.0274 .6696 
Sophomore .6582 .6964 .8692 .9901 .2576 .7391 
International 
student –36.7411 1.73e+08 –3.64e+01  3.49e+08 2.2257 1.5352 
Indiana .7190 .5128 1.6162 1.1146 –.0722 .5334 
Constant –3.3800 ** 1.1575 –5.3783 ** 2.0572 –1.3638  1.2348 
Notes: Log likelihood = –216.6288 
Base is yes vote for both Local Pollution and Climate Neutrality. 
Percentages in the data for the dependent variable: both no = 32.8 percent; yes only for odors = 8.1 
percent; yes only for climate neutrality = 18.7 percent; both yes = 40.4 percent. 
NHH = Nursing, Health and Human Performance; s.e. = standard error. 
+p < .10 *p < .05 **p < .01
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The results for the multinomial logit models allow a more direct comparison of 
support for the two different measures (Table 7). The base case is voting yes on both 
referenda, so the parameter estimates are in relation to the difference of (1) a yes vote on 
one but not the other or (2) a no vote on both relative to the yes on both. Comparing those 
who voted no on both to those who voted yes on both, the price is again seen to deter yes 
votes, and those with less to spend than their peers were more likely to vote no. Students 
from the College of Technology were more likely to vote no on both.  
Seniors were also more likely to vote no than yes on both than were first-year 
students, although there was not a statistically significant difference between seniors and 
either juniors or sophomores. This is in contrast with the separate estimations for the 
local-odor and climate-neutrality votes, in which seniors were not statistically different 
from other students in their support. Seniors would be less likely to receive the benefits 
from the local smell reduction than from the climate-neutrality proposal but would have 
lower costs than other students because they would not be in school for as many 
semesters. This would suggest that seniors would be more likely to support the climate-
neutrality proposal than the local odor reduction, but this was not found to be the case.5 
Those who voted yes on climate neutrality and no on reducing local smells appeared to 
be affected by their budget constraints, as the parameter estimate on less to spend than 
peers is also statistically significant and positive. This greater income effect could also 
reflect the position of the local-odor WTP question after the climate-neutrality question in 
the survey. Those from the College of Education were more likely to vote for both 
initiatives rather than only for the climate-neutrality initiative. 
CONCLUSIONS 
Students were found to be sensitive to the price of the proposals. This is similar to the 
result found in Steele (2008b) with the same climate-neutrality WTP question. Also 
similar to Steele (2008b), no gender difference was found in WTP. Students having less 
spending money than their peers were less likely to vote to support either the referendum 
for reducing local odors or climate neutrality. Overall, more support was found for 
reducing greenhouse gases than for reducing the local air-pollution odor problem. 
Support for reducing the local odor problem did increase among students who reported 
noticing the smells more often and who were concerned about the potential health effects. 
Political affiliation was related to the support for reducing greenhouse-gas emissions, but 
not to the local air-quality problem.  
Results suggest that up to a price of $50 per semester, a majority of students were 
willing to vote yes for reducing the local odor problem, whereas a majority of students 
voted yes for reducing greenhouse-gas emissions up to a price of $75 per semester. The 
concern about local pollution may be of particular interest to universities located in areas 
with noticeable pollution problems. The results suggest support for environmental 
improvement over a broad spectrum of students, and interesting differences between 
support for reducing local versus global pollution.  
Israel  Willingness to Pay for Reducing Global and Local Pollution  97 
ENDNOTES 
1. Even with the oversampling, because of the low response rate from the Ohio,
Kentucky, and Tennessee subsample, a detailed comparison with the Steele (2008b)
results using this subsample was not possible.
2. In the multivariate estimation, class standing is always included as a control variable,
so the higher percentage of seniors should not affect the results.
3. The issue of difference in time frame for the realized benefits between the two
scenarios was mentioned by a referee and would be a good point of clarification in
future surveys.
4. Indiana students might be thought to have greater concern than out-of-state students
for the local odor reduction. The fact that there is a strong negative effect of Indiana
students for climate neutrality but not for the local odor suggests this may be the case.
The percentage of students from Indiana voting for the climate-neutrality referendum
was 56 percent, compared to 70 percent of those not from Indiana, whereas for the
local odor, the percentages were very similar to each other: 47 percent for those from
Indiana and 50 percent for those not from Indiana.
5. Seniors were not asked about their postgraduation plans. As suggested by a referee,
this would have been an interesting addition to the survey because seniors might be
more likely to consider the environment-employment tradeoff, or there might be
differences between those who planned to remain in Terre Haute versus those leaving
the area.
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